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Abstract: Recently, extensions of the range of Echinococcus granulosus and mostly of the fox tapeworm 
Echinococcus multilocularis in Europe and the drastic increases in fox populations in Romania put a higher 
proportion of the human population at risk for cystic and alveolar echinococcosis. To obtain data on the local 
infection pressure, studies on the prevalence of  Echinococcus spp. were performed in foxes from two categories: 
wild foxes and captive foxes. In the diagnosis of intestinal echinococcosis we used the ELISA immuno-
enzymatic assay. The research was made between october 2007 and may 2008, at the Parasitoloy and 
Parasitic Diseases Department from the Faculty of Veterinary Medicine, Cluj-Napoca. 31 foxes 
were taken into our study, 23 wild foxes and 8 captive foxes from zoological parks. Our study 
revealed the followings: only the wild foxes were infected with Echinococcus spp. with a prevalence of 30%; 
from the 7 coproantigen positive wild foxes, those with more than 5 years of age were mostly infected (57.14%); 
male foxes (71.42%) were more often infected with Echinococcus spp., although there was no statistically 
significant difference (using the GraphPad InStat program) between the coproantigen prevalence in males and 
females. 
 
INTRODUCTION 
 
 Intestinal echinococcosis in foxes represents the parasitism with the adult forms of 
Echinococcus granulosus and Echinococcus multilocularis, of the Echinococcus genre from 
the Taenidae family. From the other taeniid cestodes, the two echinococcus species are very 
small (less than 7 mm, with a maximum of 12 mm), the strobila consisting of 3-6 segments, 
therefore their diagnosis is very difficult because of the lack of symptoms. The adults and 
their larval form, are differentiated only by morphological criteria, but the eggs are 
indistinguishable (Thompson and McManus, 2001). These cestodes are very similar 
concerning their biological cycle. In their evolution they need two hosts: definitive and 
intermediate hosts. The definitive hosts are represented by wild and domestic carnivores, 
among which the dog is the main carrier for E. granulosus and the fox for E. multilocularis. 
They are considered the main vectors and contamination sources for humans, which can 
become accidentally intermediate hosts. The eggs shad by the definitive hosts can be 
consumed by the intermediate hosts represented by various species of mammals, mostly 
sheep, bovines, swine and horses for E. granulosus and small rodents for E. multilocularis 
(McManus et al., 2003). 
 The two species are zoonotic, with severe effects on human life. The first is 
responsible for the cosmopolitan cystic echinococcosis, thus in this disease the main source of 
contamination for humans is considered to be the dog. Echinococcus multilocularis causes 
alveolar echinococcosis, a more severe disease, but fortunately limited geographically. 
Echinococcus multilocularis is considered the „fox tapeworm” because is by far the most 
widespread in the fox population, and rises great problems in the european countries, where 
it’s prevalence cannot be omitted (Eckert et al., 2002). 
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 As no valuable data exist on the situation of intestinal echinococcosis in foxes from 
Romania, we tried to get a view on its’ evolution in some parts of our country. Thus, in the 
present work we provide data on the prevalence of Echinococcus genre in these wild 
carnivores. As the ELISA test that can be purchased in Romania is only genus specific, we 
couldn’t determine exactly the Echinococcus species. For this it is needed to perform further 
investigations by coproPCR. 
 Although the wild foxes have the real chance of completing the biological cycle for 
Echinococcus spp., we were interested in the possibility of contamination in the case of 
captive foxes from zoological parks. No studies were performed in other countries in this 
field, probably because the type of food provided in captivity is well controled. As, in our 
zoological parks the conditions cannot permit the good control of the food quality, the 
possibility of raw meal consumption or of capturing small rodents that transit the cages, we 
thought necessary to include in our study the captive foxes, too.    
  
MATERIALS AND METHODS 
 
Aim: The aim of the study was to determine the prevalence of Echinococcus spp. in 
wild and captive foxes using the ELISA diagnostic technique for the detection of specific 
coproantigens. 
Period: The research was performed between October 2007 and May 2008 at the 
Parasitology and Parasitic Diseases Department of the Faculty of Veterinary Medicine Cluj-
Napoca, Romania. 
Experimental design: 31 faecal samples of foxes were collected from rectum or 
caecum. For safety reasons, the faeces were stored at -20ºC for at least 14 days before being 
further processed. 23 samples were from wild foxes and 8 samples were from captive foxes 
recovered from zoological parks. The wild foxes belonged to Cluj, Mures and Satu-Mare 
counties, meanwhile the captive foxes were from the Zoological Parks of Turda, Targu-Mures 
and Baia-Mare.  
The animals were sexed and their age was evaluated. The foxes were divided into 
three age categories: cub refers to foxes up to 12 months of age, adult refers to foxes between 
1-5 years of age and old refers to foxes older than 5 years of age. The age evaluation was 
done by the morphological changes of teeth. 
The fecal samples were examined with the ELISA technique for the detection of 
coproantigens using the commercially available Chekit Echinotest (Bommeli, Liebefeld-Bern, 
Switzerland). The Chekit Echinotest is designed for the detection of Echinococcus granulosus 
and Echinococcus multilocularis coproantigens in dogs, foxes and cats. The test was 
performed according to the manufacturers instructions, using 1g of fecal material diluted 1:4 
in the kit’s sample dilution buffer. The samples were run in duplicates. After centrifugation of 
the sample suspension (3,000 g at room temperature for 10 min), the supernatants were used 
for ELISA. Estimations of coproantigen level were carried out. The interpretation of results 
was realized following the attached protocol from the above producer. Results were expressed 
in value % and values >40% were considered as positive. The results were represented 
statistically using the GraphPad InStat program. 
 
RESULTS AND DISCUSIONS 
 
From the 23 wild foxes, 7 were coproantigen positive for Echinococcus spp., 
representing a prevalence of 30% (Fig.1). All the 8 fecal samples from the captive foxes were 
negative for Echinococcus spp. (Table 1). Thus, in the total of 31 foxes examined during this 
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study, the average rate of infection with Echinococcus spp. was 23%, 7 foxes being 
coproantigen positive. The positive foxes were only wild foxes (Fig.2). 
 
Table 1.  
Prevalence of Echinococcus spp. in captive and wild foxes using the coproELISA technique 
 
Wild foxes Captive Zoo foxes Total 
foxes 
 
No. % Positive No. % Positive 
No. Prevalence No. Prevalence 
31 23 74 7 30% 8 25 - - 
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70%
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Fig.1.  Prevalence of Echinococcus spp. in the wild foxes, using the coproELISA technique 
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Fig. 2. Comparative values of prevalence for Echinococcus spp. in wild and captive foxes  
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 The Echinococcus spp. infection was present in 5 males (71.42%) and 2 females 
(28.57%) (Table 2). The difference between sexes, as revealed statistically, was not 
significant (p=1). 
The highest coproantigen prevalence for Echinococcus spp. was found at the old foxes 
(more than 5 years of age) (n=4) with a prevalence of 57.14%, followed by adult foxes 
(between 1-5 years of age) (n=3) with a prevalence of 42.85%. No positive cases were 
diagnosed at the cubs (under 1 year of age) (Table 2). 
 
Table 2. 
 Prevalence of  Echinococcus spp. in the wild foxes  (n=7) according to sex and age category 
 
 
The reason why only the wild foxes were infected with Echinococcus spp. may be the 
fact that they are in close contact with the intermediate hosts represented by small mammals 
or other possible mammal species, and these species take part of their natural diet. The captive 
foxes have lower chances of infection, perhaps because they get mostly meat (muscle part) 
and not organs (lungs or liver – where the echinococcus cysts are formed).  
The prevalence of Echinococcus spp. obtained in our study is not far from the results 
of other researchers. For example, in Belgium the average rate of infection with E. 
multilocularis was 24.55% (Hanosset et al, 2008). The average prevalence risk for Lower 
Saxony increased from about 12 to 20% during 1991–2005 (Berke et al, 2008). The mean 
prevalence of E. multilocularis in the Polish borderland reached 45.7+/-18.6% and in the 
Slovak border 35.0+/-10.7%, in the period 2001 and 2004. In both countries, the prevalence 
of E. multilocularis in red foxes from adjacent districts, outside the frontier Carpathian region, 
was considerably lower (18.9+/-9.2% in Poland and 20.8+/-9.0% in Slovakia) (Dubinski et al, 
2006). 
 In captive foxes, few studies have been made on intestinal echinococcosis. In order to 
demonstrate the high specificity and sensitivity of the coproPCR, 4 captive foxes among wild 
foxes, were taken into study. The captive foxes were negative for Echinococcus spp. (Anke 
Dinkel et al, 1998). We obtained the same result, the captive foxes have smaller chance to 
consume intermediate hosts with alveolar or hydatid cysts.  
 The high prevalence of intestinal echinococcosis registered by us in the wild foxes, 
rises great concerns towards the risq of human contamination. We should be aware about this 
risq and epidemiological screenings on large scale should be performed in order to get a more 
real situation and to control the disease. These results show that in Romania, as in other 
western countries there is the possibility of emergence for E. multilocularis and as for E. 
granulosus, it can be harboured by great number of foxes, too. 
 
 
 
Sex  Age category Positive 
foxes ♂ ♀ <1 year 1-5 years >5 years Total of 
examined 
wild 
foxes No. % No
. 
% No. % No. % No. % No. % 
23 7 30.43 5 71.42 2 28.57 - - 3 42.85 4 57.14 
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CONCLUSIONS 
 
The researches made between November 2007 and January 2008 at the Parasitology and 
Parasitic Diseases Department of The Faculty of Veterinary Medicine Cluj-Napoca, in order 
to determine the evolution of intestinal echinococcosis in wild and captive foxes from 
zoological parks, has showed the following: 
 
 Only the wild foxes were infected with Echinococcus spp. and the coproantigen 
prevalence was high (30%). 
 The wild foxes older than 5 years were the most infected with Echinococcus spp. 
(57.14%). 
 Male foxes (71.42%) were more often infected with Echinococcus spp., although there 
was no statistically significant difference between the coproantigen prevalence in 
males and females. 
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